Abstract-In this paper, the balanced growth solution and relative stability of solution on Hua's macroeconomic model is studied. Firstly, by deriving the greatest eigenvalue and nonnegative eigenvector, and analyzing the range of the eigenvalue of nonnegative matrix, the existence of the balanced growth solution on a sort of Hua's macroeconomic model is proved, no matter whether direct consumption coefficient matrix is irreducible or reducible. Furthermore, the concept of balanced solution's relative stability is introduced to Hua's macroeconomic model and the necessary and sufficient condition for the existence of these solutions is obtained. Finally, based on the price equation proposed by Prof. Hua, the dynamic price system which is inclusive of the interest rate is proposed and the relationship between price and output on the basis of the relative stability of price system is illuminated.
I. INTRODUCTION
In the 1980s,Prof. Luogeng Hua established the wellknown theory which called "mathematical theory of large-scale optimization in planned economy" in several papers. In these papers, he proposed the so-called Hua's macroeconomic model. Under the condition of enough large productivity elasticity, the model depicts the relationship between input and output. Compared with Leontief's macroeconomic model, Hua's model fits better in the current Chinese economy. Hence the model can be used to analyze and forecast effectively in China Due to the causal indeterminacy, it is difficult to apply Hua's macroeconomic model into practice. Therefore it is necessary to study the model's output feature. Prof. Hua also introduced the balanced solution which is based on the nonnegative irreducible square matrix [1] . Recently, many researchers put forward to generalize Hua's macroeconomic model involving consumption and investment and gave the balanced solutions of these generalized models [8] [9] [10] [11] . Furthermore, the positive eigenvector method was researched [13, 14] . Since all the generalized models can be simplified to Hua's macroeconomic model, so it is important to study the balanced growth solution on Hua's macroeconomic model.
II. PRELIMINARIES
According to the input-output analysis method, national economy is divided into n production sectors. 
X is an n-dimensional column vector, which stands for the output in period t . Then Hua's macroeconomic model is
Let A be an invertible matrix, then Hua's macroeconomic model can be defined as follow [15] . If the relative structure of initial input does not meet any balanced solutions in an economic system, then for any solutions of the input-output economic model, it is possible at least one section's product output is negative. If it happens, the model has causal indeterminacy.
According to lemma 1, we know there is causal indeterminacy on Hua's macroeconomic model. [16] . Let A be a n n × matrix with nonnegative real entries, A has a nonnegative real eigenvalue 0 ≥ 
（4） Suppose there is a balanced solution in the economic system, the growth rate is λ
From (5) and (4), we obtain ( ) There is no restriction that the consumption coefficient matrix is irreducible and the balanced growth solution on a sort of Hua's macroeconomic model have been proposed in the theorem 2. It is illuminate when all sectors consume their own product less, it is impossible that the total amount of products that one sector consumes will be more than the total amount of products that it produces, which would result in a negative output in an economic system. Therefore this kind of model has no causal indeterminacy. 
IV. RELATIVE STABILITY OF BALANCED SOLUTION
. So when there is a relatively stable balanced solution on an economic model, the model's solution which is determined by any initial input is always greater than zero, so that there is no causal indeterminacy in the economic system. 
( ⇐ ) The general solution of difference equation (2) can be written as 
V. DYNAMIC PRICE SYSTEM
The price equation (3) doesn't include interest rate and was proposed under the presumption that products price changes proportionally in each period, that is . Since interest rate has a direct impact on the product's sales and price, so it can't be disregarded. 
